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SEMICONDUCTOR DEVICE AND DISPLAY DEVICE 



PUB. NO.: 2002-1 75029 [JP 20021 75029 A] 
PUBLISHED: June 21 , 2002 (20020621 ) 
INVENTOR(s): ANZAI KATSUYA 

FURUMIYA NAOAKI 
APPLICANT(s): SANYO ELECTRIC CO LTD 
APPL. NO.: 2001-279802 [J P 2001279802] 
FILED: September 14, 2001 (20010914) 

PRIORITY: 2000-300982 [JP 2000300982], JP (Japan), September 29, 2000 
(20000929) 

INTL CLASS: G09F-009/30; H01L-021/20; H01L-021/336; H01L-027/08; 
H01L-029/786; H05B-033/14 

ABSTRACT 

PROBLEM TO BE SOLVED: To reduce variation of a current to be supplied to a 
plurality of organic EL elements. 

SOLUTION: An element drive TFT 20 for controlling a current value to be 
supplied from a power supply line VL is provided between an organic EL 
element 50 and a power supply line VL, and the channel length direction of 
the TFT 20 is arranged in parallel with the lengthwise direction of a 
pixel, or with the extending direction of a data line for supplying a data 
signal to a switching TFT for controlling the TFT 20, or the scanning 
direction of laser annealing for polycrystallizing the active layer 1 6 of 
the TFT 20. Furthermore, a compensating TFT 30 of an inverse TFT 20 having 
inverse characteristics may be provided between the power supply line VL 
and the TFT 20. 
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<^x. mmtstitc7 : -*m^m£®.m8v~~i o v»-*> 

5&®&#Sf«<h-t3;2£T\ TFT, 1#{;:*£&g?g£ 50 
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RJ£-TEL3H 1 !&»fflTFT2 0 CD *H4ani' 6 OUT 
*>, C*a<tiejSttC0«|ftfflTFT3 (XDWmz&Q, 

(Dki^-o^^mm.t^z.L^oim-v&Kt. w^el^ 

[0 0 4 6] 15ft *nfcBm<n®mffii$ 1 <»m<D&l$: 
±aiC0S2<i:ffia-r^^« > nch-TF 
TeHTS2TFT2 2«Jtl. tffftfffl T 

FT3 2l:H ^t-«^nfcpch-TFT^ 
ffl^T^-5,&T*£.S. iOJ;5fti^cJ; tl Tt)I2T 
FT 2 21C*3ttS«=tt«^0$^««fflTFT3 2t« 

[oo4 7] H6ti *mmmWi<Dmi&ffim<D2 zizm 

CD0t)£^LTU5. 0 2©@Sei)S«!:fiat5^li 1 f|S 
2TFT«t5>ltT«ifflTFT3 0tt«EL* 

-?s o tcofaitc^ft^nT^-scit^s. rj.&, tf 

Tcoffittfi. B.2£H&f::. S2TFT24*<pch, 
iifflTFT30*nchTJ55. 2-PCDS82TFT2 
4tt. -?-CD-Ir- Mt^fc. |gi TFT 1 0RtfMK)&g 
CsCDMIlftS{Il{Clgg?;*n. SV-XHI«fflTFT 
3 0K«*£$n, h-K>*!flSEL«f5 0i;g||$ 
ftTl>5. CC0cfc51c^2 TFT2 4 ^rslfe^j UX^lt^S 
CtlC<t0. ^2TFTCO#ft«<=,t>$|-«t^^-tgEL 

£.tiZ>„ 

[0 0 4 8] ZLZ\X. 2OC0^2 TFT 2 4-etl-etlco 
8ft"f i 5<t, =!S#|, 2^©^2TFT 
2 4CD£-#H§gfIoStf«2 i tt*^-3^1C<t0, 
^tf-^CDfg 2 T F T 2 4 CDtSSStiftlSgg^ i / 2 iZ 
&oTU£oTt>. mjj<D%l 2 T F T 2 4 rt< i fzWMffi. 
Zffi-t±t£. Sm2 HZttl,. (3/2) i^WiEL* 
^fCflt^-r^dt^T-^^. ^COTFTCD 

nm&&mj]tfo iztt-DrzLLxh. 06cow«ce.(f. 

ffi^rCDTFTlCiO^SSt i zGmELm^zm&rzz. 

ttf'Hm'C&Z. f -OT FTTS2TFT24 ^Ifig 

l ferns. z\nmmmmmmiiQ\zts.i>ii. commit 

[0 0 4 9] S/c. ^iS^liCO&TFTti, U— $7 
--)\>VSM\z&*) a-S i 6^tt4ybT«-A<. 
2 TFT 2 4^^JbT^tt-5«^, &I2TFT24 

X\ $:T<n&2 TFT 2 4 ^^Rgt^tS nlggtt<&^©lc 

±, ±^CO<to(C. S2TFT2 4tii67'f>VL < !: 
<75fBllC^fflTFT3 O^^ltTt^-SCDT. ^-COT" — 
^ft^COlie,-Q$lC<tOm2TFT 2 4<DKffllC:>'7 
hA^CTfc. iifflTFT3 0l3ctoTCin<&tifD-r 
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[0050] 0 7ii *mmi&me>2*>izm<Dwm®& 

*8fi££^LT^*. ±i£<D0 6 Z>&\*. 
S2TFT2 4 fz\f~X?t£<. . ttMffl T F T fcfg&^lt S 

n. &i«ffl t f t 3 4 nt i7-f > v l 

2 TFT 2 4£<affllCiSl*£nT^*,&-Tr&-5>. *f{»ffl 
TFT3 4lrot^Tfc0 7OJ;^JC«®:t-rntf, &*§ 
ifflTFT3 A\Z%$L-tZ>m.ffi.mi&mil<D\-S.t,'Z>Z&$L 

[0 0 5 1] 0 8 14. ±|Big7<0<t3/j:l5IK«fi£i:^:-5 

09 (a) 14. 0 8<DA-ASUC»ofc8E»&l$fa5, 09 

(b) 14. 0 8<DB-B^{djGofc*SEB&»f®. 09 

(c) 14. 0 8CDC-C$glC}GofctKB&lftffi£^UT^ 
-S. &*5. 0 9fC^5UT. R^(C^$n«M (SI) 1C 

[0 0 5 2] 08(C^-TJ:^JC. Milt ilTFT 20 
10, IllMCs, 2 0©pch^2TFT24. 
li7-f>VLil^2TFT2 4 b.<Df&\Z.#-i it— H 
JgMStlT^ltetlfcn c h CO 2 OOttftfflT F T 3 
4. fLT. §2TFT2 4©F V"i tlftft 

14fES*l&^#) . fr^lSjKiltfsy— h^f >GL£: 

Fijj&Hzmzf&mffi.? -r > v l £ y— ^ 7-r > d l tea 

ic*lfc®*Sl:: lSima<ffiK£*lT^-5. &*5. 08CD0SJ 

r. g, BOHfttf&fTr&c-eesKttBOTnft*) 30 

DL2UMMK?<f >VLIJ, -B«ttT?tt)6t<. ffrt 

us. 

[0 0 5 3] g-Hig^lCiJ^T. y-h7-f>GLt 
y— *7-Y >DLi:«OSIIgejfi^lCtt, mi TFT 10 

A*^fiEstiTt>-2.o ift§6i:it »f7— — jnaa 

ICjcoTa-S i S£J£5fl:LT&£:p-S tjWBV>5 
n. CCO^Sj/1614. y— h 5-f >GL7iv^3§a}Lfcy 
— hmffi2£2@^O^-><h&c>Ti50. 0 7T* 40 

14. ->>iOpy-.h*an?*LTv»sat. lelSSWlCtty 
a.7^y-httjgi:/j:oT^5. «I6U. y- h* 

*3D. y— h«S2oe±ftufcAty**ji'. -f-coi^fldi' 

14. TH*JJ«K-y*nfcV-7*«6 S. Hl"f>^ 
«6DA<«Snt^5. 11TFT10U. y- h 5 

^n-5*»e». ict. y-xKK>i^6s. 6 Die 

14. «J> (P) &£0>7M«WK— 73ft. nch-T 
FTtUTMSntl^. 50 
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[0054] SglTFTl 0fflHK>S«6DH Sg 
1 TFT 1 0£#£goTS^£ft-5JIF.. , 1*6&18ll 4 CO 
±IC»»£3ftfcy-* 7-f >D L £ttJBAttftK 1 4 1C 

[0 0 5 5] £CD3I 1 TFT 1 OCOV— ^®«6 SIC 
14. »«)SICsA»8fK$tlT^5. dOfflfrgftC s 
14. Mll«<I7<hai2Sffi8£ai|lffil::y-h*fe8*l4 

7 14. 08lr*3UTy— h7< >GL£H&tff:firfiCK 

tf-rfco. ht^-ttW6Msntti7 

14. ^lTFT10Oilf6t-*t. flA16d< 
i 1 IS 7 «f sKfiliTIlii LTMSnt^S. m 
2tS8»t, 3^i7^4 2^L-Tl2TFT2 4(Dy 

[0 0 5 6] 2^©pch©^2TFT24i. 2OC0 
n c hOitfflTFT 3 4tf)»fffii^H 09 (b) CD 
J^IC&oT^-S. utX^Cf 2TFTRMffflTF 
T2 4, 3 414. r-^7-f>DL (fi7-f>VL) 
l-»^>c7jrS]tC, &T FT®1-&1£1-/^— ~ >y3ft 

T. CC0«SJ-C14. ^tl^$2TFT2 4Ry;i«fflTF 

T3 4o^t*;m -e-ro-^-v ^;pfi^iai*ty— $^-f 

>DL. CCT14aifiV^«C0 1Si^C0g^|fi]lr»5 
JzytcfflB^ftT^S. &*5. cco^#«w^ i 6 (4. SB 
I TFT 1 0C98gfJiJl6 £mmz&f&$ntz*>(DX'$> 

tlTJg H.-> 'J 3>7W8^<5.ftT^-5. 
[0 0 5 71 09 (b) <7>mi%lZ{{Lm?Z>ffimmTFT 
3 414. ^-COHU-f >^*^f B 1l6^1 4(CB8n^tl 

fcziypt? Kjfc— ;P€r^u. -en-etii^csiigv-f >v 

Li:«S^nTU5„ iifflTFT3 4?)ft^ 

;PSlSC0ittTlCl4y- hf&&m4 ttmAj-Q*?- hfl3 
5#<ffi£ftTt^3. CC0y*-Mg3 5t4, y—b^-i 

>GL£m-tm-z. mmiz&i$.t£t\fcMT-3r>z>tf. m 

8iZ7ji-tJ:vlzziy?? h*—)l\zls^x. fiSM > 

VL£|&K£ftT^S„. SEoT, ^©»tfTFT3 4 
14, 0 7CO(U^0tC^Lfc«fc-51C, y-hiHH>*5 

*ic*M^-f >vLic^^nfcy-f *- ^i^tx 

^•5. ^©f«fflTFT3 4CDV— X|g*£14, p 

c hTFTA^l5l(Sn^2TFT2 4C0y-7.S^c 
<h8tHSaeSnTt3 0. n>^^hffi^4 3lC4oTS 

[0 0 5 8] $2TFT2 4C0&y-MIS2 514. ffi 

mmr ft 3 4<D>?-hmm 3 5 tisim. y-h^o 

GLi|^-«^TI^B#lC^^nfc^m^T-$.0. 
tiC sC0m2ifil8lC3^^^4 2^LTM$ 

ft. WttiicswMS^eii?^ >vLiiie 

oTi£tf. £^lC|£»jJI 1 6CDTl::i£tfTi5 9. 2t?co 
l2TFT24ro&y-MS2 5^^fiELT^-5. 
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(0 0 5 9] WiELi^SOd HX.tiH9 (c) <D 

nrc¥tB<t&&m i s<o±\zm^nx^^o 

EL$f5 01t mm (I^lg) 5 2<h, g±HK:S- 

2fcL ^ 2 T FT 2 4 ^V-X^tgg^^ntfe 
E^@«:^*r^n^^^4 0^^L,T^^ti 
TV^o 10 
[0 0 6 0] 084>£5lC. 
2^i2TFT24H 1 O<0n^^ ^ 4 0 (CttS^ 

0 1 f 15 2 t 1 ^fT*3 >^i7 h LTV^c ^£ 
fSELif 5 0lt ni^2TFT24i, n 

Lif5 0(!:3^^^40 ($2TFT24) £tf>n> 

[0 0 6 1] i^c. **Jfi«!iTtt, 08RC/®9 
(c) tC^-Tct^(C3^^^4 0£|©ffi5 2£<Dmm& 
U*??4 0 <h|g2 TFT2 4<t<Og^g < h"r 

3^^40^2TFT2 4<£V-X^££&;gtr 

<z>J£fS£*i3|^fS5 2<o±ffi£^£fE9¥ifiK:T3£ 
«fct^r«tLT(r^..&* % Ri5 2©iiliS¥tl:t 

[0 0 6 2] 583fcS^Ji <#«!■) 5 1 tt. »««^ 

<^a. -«tur, mix-jmskms 2 a, 

MTDATA:4, 4' , 4' ' -t ris (3 -me thy I phenyl phenyl amino) t ri 
phenyl amine, 
*2*-Ai»i5 4tt, 

TPD:N, N' -diphenyl-N, N' -di (3-meihyl phenyl) -I, V -bip 
henyI-4, 4' -diamine, 

W^ft/I 5 5 li, R, G, B<7)@ft<hT£f£#;&KJ: 
oT£&3^ #j;U£, tt^UH> (Quinacridone) 
t^&Sr^itrBeBq, :bis (JO-hydroxybenzo[h]quinol inat 50 
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o)beryliium£^, m^iUS 5 6 tt, BeBqrt* 5 
£n*„ ^9 (c) fC^-T^T^ f^ELlf 

5 0H I TO (Indium Tin Oxide) 
5 2£W083gft/l5 S^cOStil (5 3, 5 4, 5 
6) RtfA 1 3a£*^&-S|ftffi5 7ttfti**11?»« 

[0 0 6 3] ±IBEL*^©(fi<D««M£LTtt, 

*tf ens, 

[0 0 6 4] a. S9J*S (»«) 

b. ^jwnskm : NB P 

c. : b (R) • • ■ *X h*m (A 1 
q,) Ic^fico H— /t> h (DCJTB) y 

^ U "> (G) • - • *X hftft (A I q, ) K»fl<0 
K— /t>h (Coumarln 6) £: H — y 

<B) • • •Whttfi (Alq,) l:Sft0H 
— /\ > b (Pery 1 ene) £ H — rf 

d. «T«ft£J| : A 1 q, 

e. M^iZAm : 7<yW3-Vl± (L i F) 

f. ttff — «>A (Al) 

- TNBPJ ••<N,N v -Di((naphthalene-l-yl)-N,N'-dip 
henyl-benzidine) 

• TA 1 q,j «Tr is (8 -hydroxyquinol ina to) aluminum 

• TDCJTBj •«-(2-(l, l-Dimethylethyl)-6-(2-(2, 
3,6, 7-tetrahydro-l, I. 7, 7-tetramethyl-lH, 5H-benzo[i 
j ] qu i no 1 i z i n-9-y 1 ) e t-heny I ) -4H-py ran-4-y 1 i dene) prop 
anedini tri le 

• rcoumarin 6j • 3-(2-Benzothiazolyl) - 
7- (d i e t hy 1 am i no) coumar i n 

• r B A 1 q J * -« (1, f -Bisphenyi-4-0Iato)bis(2-met 
hyl-8-quinol inp I at e-Nl, 08) Aluminum 

fib, ^^^A/C^cfc^^fiEt-^fiBen^U^ 

[oo6 5] u±<D<£otemm<Dmmiz£>^T* y-h 

7^>GLfC^ff^B1j!ra^ns < h, ^1 TFT 10 

^ 2 ma 8 izmmznfc*:?) y-xM^te^K 

ft^o g2TFT24(Oy-Mi25CH ^-^{1 
#JCJCi;/t«EE**«l&$n, I2TFT24H ^-<^^ 
EiCjE i; Tl«7^ > V L ^ ^ T F T 3 4 
LT«^^n^*gft^W«EL^5 0«5 21C« 
£<D<koUmmz£r). Slirtlcr-^II 
^tC^ i;fc*^^iEK^W« E L *^ 5 o z. 

[0 0 6 6] HStZiKTct^^, SS7<>VLtf« 
E L 50i (Dm izmmm TFT34^2TFT2 
4£WZL<Dm\zn.$L&&\ (CCT112^|) mi^tix 
if*&<D-e % -Jj<D%T~[iz-D&iz&zwiii'7 b^Xffc 
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[0 0 6 7] 08l:*t¥IEita, ttlcSglO 

^^ti, !2M«fflTFT2 4, 3 4W#i 

ltS!2TFT10, 2 4 tTSSnT^*. CC0fcJ6. 10 
l/-!f7r-JK;i;oT, 1 l&i;i2TFT10, 2 
4, *6l;(ii2RO;ilfflTFT2 4, 3 4IC|^ffi5ft 

[0 06 8] fe*3. S1TFT10, S2TFT2 4R 

«y^}fitfflTFT3 4ov^-rnfc. #hA-y-htgjg<hb 

[0 0 6 9] mmmm2] #nz. ^momoy^mm 
(Dftmxz-ogiz&zmmfflT-mytmmniiz-^g&ffi 20 

(312 TFT) <DffiSlC^@UTBf^F B n?»%7tW«C0 

^*fcO^)*^0il^^LT*3<3. 010 (a) 
©0. 110 (b) itm 10 (a) OB-BilCift^fc 

£ns. a*. mzmw^rcmiittfcTz>t$mz 
izm-zmztfisT^z. 30 

[0 0 7 0] *£ttJB£2l;:£V>T. *Tfi|E 
L^f50, ^lTFT (X-f •y^>^fflffl^h^>v : 
X?) 10, i^iCs, S2TFT 

1S7-1' >VLiWiELif5 0 tOTrBUCttm-rom 
2TFT20«JnTH5^ cOS 2 TFT 2 0 

•5. -€-LT. #3ygJi?i§2T-W;. d(0«fc^JcH^ffit^<0 
mttfalZ-? r ^g^Ffa < <fc O iZ& 2 T F T 2 0 40 
^•Eg-r-SCliT. 010 (a) ©i^CftWlro 
^tCgt>^2TFT2 0*iBg-r^«^^t>. ifc. 
-t^©@8{C*f<toJ'«jS5'r >VLi. tlELg 
^5 0<tOOF B 1t^2TFT2 0 ^fcffftffi T F T 3 0 
g-r-5&g#£>-54i£t~*>» *$E LJ?f^5 OCDfgftM 
**«*K*«L&**5. Mtt<»i5genfc 1Bj!S«U£I*) 
fci&S&T F T *^^WJCffiB-r-5 d t £ »imt L-T^ 

[0 0 7 1] *^Sg^S82Tt±, B^Wg^^r(6Hcm2 
T FT 2 O^Em^if. 110 (a) RtfS 1 0 50 
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(b) iZTHT^olZ. K2TFT2 0Oft^SS + 
ft9z<-rZ>Z.*i&Btffi.t S2TFT20«9f 
**JU&£+ft&<T2>Z\£\Z&r). T FTffi^JE(p)l:^;: 
<i:5ffislS^4;M^d±-r-&. ^2TFT20Wh7> 

2 0CD*2S«il&fig^tf^-p#*<g^T*e, £<Dfjg7jlf6 
0€fK<k 0 fS^f S W«S E L 5 0 <D%ftWm*t> "3 

[0 0 7 2] **JS^Si2C*JViTtt, 
li^S. $2TFT20(i, 7t;|/77X-/U3>l 
* \s-^7-—Mzkv Tg>j%&{kLTmrc2>f£& : / u 
3>iWf*| (tgg!)®) 1 6 tLTfflHS. 
^tC. \s—+fT——)l<nfcg.-j3fa$:'m 2 T F T 2 0 

6 c Sr4S^(S]»C««)-5 e fc-51cEBL. fr-?±M<D 
±3IC$2TFT2 OW^t^MiEKtSitCi 
oT, JB2-TFT.2 0 co#i4tf e^^Wig^Atpjgg,!;^ 
•5. Ctltt. ¥-(0l/-lf-/3 7H:<koT$2TFT 
2 0<D^*Jk£M^A<7^-;i'£n&U<fc?K18&T 
flHC0(ii^rom2TFT2 0 <h^CD#f* 

T F T 2 0 CD#ttlC"PV^X <fc 0 iiS<^¥£Hfc:24l££#3 C 

[0 0 7 3] ^2TFT2 0I1 E L sji^ 5 0 

3>£ffiH^;tp -S i -TFT^2TFT2 OfC/fll^ 

gjfcfgTjttfc&uTp-s i <n&mmi*+ftu 

mX'$>K>, HS2 TFT2 0{i-^£D^r^^g^rS<ISfff 
fc. S2TFT2 0I1 117-f >VLl;:iSJgJ&^;**X 

T. £OJ;5&m*^<=>t>fSI2TFT2 0 +#ICfi 

t ft 2 o %*<Dr+*)i,mjj{ini)mmm®v>m¥-?j&) 

iZfcz>&?lZ&f$.-rZ>££T'. laMWCSV^ft 

jMreeAsft 2 t f t 2 o &&immzmm-? -a c t** 

[0 0 7 4] $i*:ffi_Uzmfk<DmmW? h U i/X«lCfi2 

s®mii. iicas^i 
o (a) ic^-r«t^tc?ii*(fi]icsi,^tt^^^n-5(« 

A<(61< ±o(C^2TFT2 OSEltnH HjflMJ&co 
[0 0 7 5] £fc. *3li6S^Si2{-^T e fc^tC. 
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FT 1 0 l-^-^fM^SU&t-S^-^-f >DL*igH 

s^n. n^izitm^-o (y—h?-i» gl** 

(MlJfa) iZ^Y*fr&Jjfat>mo<ii?lzm2TFT2 

2 tft 2 o%&}mm\zmmm&Pnztiim-rz>zi:i!>*® 
%,t.ts.z>. m i o <Dwvtt\ Ki&magp v d d*> 

~c*>? : -?7'(>DLtmmzmijfo\zmzfiT^2><D 

T% MI2 TFT2 0 CKOmMv-f 
> V L <Z> ig^lSl i: — ft L T V . 
[0 0 7 6] **iS^fg2Ttt» ±i£<D<fc? 

CS2TFT2 0O^i-^^g^|Sj7j<. U— ifTCZ— )V 

oifc&jjfat.—m.-tz&oiz. ibw&misfo 

glTFTlOCdDTH y-h7-f>GLOg 
^Sff U&Hz^vu-x *;kft^j!>t— <fc 5 fCffiS 20 
^nTUS. <fcoT. *3IJg^^2(C^t,iT«. SIT 
F T 1 0 t$2TFT2 Oi Trli. -£-C9?=--r ^fi^ft 

(0 0 7 7] ^»C*3ISgJg®2^^S«^ew»f®^ 

jSico^thio (b) zmmLxmrnTz. mio 

(b) tt, S2TFT2 0&y:u©TFT2 0<!:MS 
tl5f«EL$f5 OCDKfS^ig^^LT^?.,, 
^L&t^fti tft i o tc-^-aa. ^V^KOfi*. 

^Ct^fcl&tttf. 010 (b) GDSfl2T 30 

ft 2 o tmz&misT^z. 
too78] mrnmm 1 k^t^ vtcm 1 sc/s 2 

2tij$is^2TFTio, 2 o «. mmm&oy 
— bmmtf±Miz&f$.tstifz h hjsit^sya u 

[0 0 7 9] IH2TFT2 OCO^ifrJI 1 6 RlSM I T F 

T i o 6 ti. ±^co<t^tcft(r. S«i_hfc^ 

^ISHffc L Tt# <E> ttit -> U n > J; 0 m& £ tlX t» 

itc«y-MegdK4^^fig^nr^-s. sitfti 

0Ml2TFT2 0«§y-MS2M2 5(t d 
COy-h*g^4CO±fC>gfi£$nTt5 0. ^2 TFT 2 
0 ©y- h^<i 2 511 I1TFT10 c9fi6S(j/I 6 £ — 

teco&i&^Bc s<Dm2nm8izmmt<tx. mio 

faKiftfTy-h|&JgUg|4±t;:GEI&fl 1 6<7>Ji#£/£< 
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[0080] SB2TFT20 <7>mW)M 1 6 tt. y- hf| 
?nv-Xj8*16st, HK>itl 6djJ<ffi>fi££ 

sngU6sKt. »«)gic s <7)jfi^(ct3w-c. y-hife 

T^-S. HK>S«16dtt, VhUi'XtD^: 

^-J^fl-LTri*^ (BEHsUI) 4 0 tWHt&tstlT^ 

*^*rtsgEL3fi^5 o v>Bmmi£3i-?mzf. ±mmr*m 

SRI 4Rtf«2g»^-f >VL&tXn^ii'^4 OSIoT 
f)iSStlT^5i 1 ¥ifi{fc*fe»S 1 8 izmfciE tljfcri > 
h*-M^LTtiEL$f 5 0©I TOfl 

(mm) 5 2ifiwi:8s$ntu5„ 

[oo8i] ®io (b) -m, ±.mmiw-mt 

JI 1 8 CQiKH. TINSEL 5^5 0CD|©li5 2CDJgfi£«£ 
^ffl^cD*-B30$tl> l^g5 2cox-y^. SESi^Rtf 
ft 1 Rtf ft 2 T F T CD^fig®^^^ p <fc ^ fC^ 2 ¥S*fc 
*fe^6 l*^pg$nT0iS„ ■€■ LT> SiELif 5 

o 5 i a<, i^s 5 2 Riy;^ 2 ¥*a{fc ^® 

6 1 ±.\ZMf$.istlT^Z>. *tz¥£ftm^ms 1CD±(C« 
[0 0 8 2] ^{C, §g2TFT2 OCft^HCL 
±^^^■5^, !2TFT2 0fflftMfiCLC9H 

s6 « u— y-*<7>#i!( bf v p ^ -v ^. c l tew 

SnTlgT^S^^^O. £<aj:5tt:ttd. CL>Pi 

0 0dpi 8S«»gfcS?)^8t«)«&. iS^ff^fS] 
©IS«3 0/imggta&ciTt), 5>J^lfi)«8 0 jtmfl 

^P20(i m~ 3 5 At m©«^-t*5^T. S2TFT2 
0 &*r<D7- v ^^g*{6]^H3gg^^|S]{C(a] < «fc-5 
ITSCtTft^gCLHS 0 Mm~8 0»mg$ 

^cM^T^n«^2 T FT 2 0©ff*;H8l 6 c 

^ d <»: t & o . lalfilKig&iHicD y— tfmtttz J; 0 

^^fk*nSft!l<0@i^«9S2TFT2 OtcOfal-C, 
<0t#tt CO M 5: fi^-T -5 d t Atol^ £ & -5 . 

(o o 8 3] vA±<n$&wT'i<t. i mmpvz&^TmmE 

L^f 50i. mm^-f >VLicor B Uc#-c0^2TF 
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T2 Oi)Wf&2t\T^2>. Uj^U ^2TFT20(1 

T F T 2 0 Aiil?^ > 1 6 tf tl 

<Z?-0y£7nLT^5. &:fc, 0 1 1 K*THijf#tj£cD^ 
iffiinlSSte, ±j£Oia6CD@g8K:fcl,>Tjft&fflTFT3 0 
&ffc^tc®&tffl&T'3c>0. TFT2 OOV 

-7l«16sa, 1 6 s bt)m\Z.nm.7'( >VL{Ctt 
mztl. HH >£MfU 6 da. 1 6 d b tfiS\Z^tl? 
nn>i?!?h4 0ZfrVTm&ELmT5 0<DmM5 2 10 
»~ft$£*lTU-5„ d©<k5ClB*rtt»2TFT2 
O^&HtiCiT, 1 SiSJC-r>tiTS©:<D^2TF 
T2 OWp^t|^^{c>F^<hfeoT*«EL^tC«dg 

[0 0 8 4] 2^OS2TFT20a, 2 0 bOffieiC 
OUTtt, 0 1 0 -hf^EUC. Hi^lM^g^rft (uC 
5 >DLCT)J£fiE^l6j(Cfe— Sc) 1C**U 

t^MCL £T£-5*:ltg< *6&"T<5 d t.tfi'Umt.ts. 
otl>5. U— tf7"— — JKO^^^J^HrotiT 
0 1 1 Kcfc^Tt). 2O©|2TFT20a. 20 
b <0 ^tl<D =f- '■* C t> ¥ff i: & -5 «fc O IzWtlZ 

ZtlT^Z. ffimmm l 6 a. l 6 btt— ®$g_h 

Ct^etlT^5. lSt«^2TFT2 0a. 20b© 

&mmm /fi&-ru tiw: — a:^± tc c t. \z&mx~ 

S2TFT2 0 a. 2 0 \><» 

1 6 c a, 16cbll I — ■ !f^S^|SUr*tU. S^^C 

a-ii-fJC. ^-FT? fc ftlT 3 ;i <h (~ 0 , T 30 
F T 2 0 a, 2 0 b (D#i±7ji|§l C<fc -5 Ktf 

1 — *ffk3kJ3faiZ-rtlT^Z>Z.tT\ m— <Drt)l7.\Z& 
o T 2 fflT F T <D7- v ^JI/tW^ICT ~ tlZ> 
ittWl, ^2TFT2 0a, 2 0b«Wi< 

M-c^r. mmmz&rtz&mELm^G oizm&-rzm 

[0 0 8 5] 2 ~0<D;$i 2TFT20a, 2 0bCft* 40 
JHCLa. CLbH -€-CD^>mt)^±aiW«fc-5^l/ 

t, tt&«l2TFT2 0a, 2 0b(0ft^H6c 
at, 1 6 c bizOMffl&mLlZ-O^Tb. U-+f<D& 

U 01 i<0<fc?JC»&<aSg2TFT2 OrtUiB^fttC 
e21^T^5S&. '>&<tt)2OfflTFT2 0a, 

2 0 bW^if^v^^giiiaaiPBllBfSLW^tt-Ai, & 

lH^rt<7)?gSccoh^>>'X^TFT2 a. TFT 2 b 50 
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[0086] [fysjgn 3 ] ^\z. -gmmm 3 <t lt, 

1 iH3{?l*3K::fcVvT. Jg&ODliS 2 T F T 2 0 <h*f J&f 
KIEL^5 0 £<D&Q®mWj.&mjjmz-Z>^T!SlW 
T2>. ±3iCOIIM^IilR^iS^li2CD0 1 1 fcS"T 
<fc5K, l®JftrtT\ fSELff 5 0<!:il7< >V 
Lt^CM©^2TFT2 0 d <i:«, «^ 

tggcttSg 2 T F T 2 0* la^rttC^ttS^. 01 1 
IZmLfc&oiZ, I2TFT20a, 20 bttlEL 

A^WSELi^S 0^2TFT2 0 if^LTfcl 
ffif&j&fr&Kim^iitJiZ. L*»U 010 (b) C^T 
J;5feS^I©ffi5 2*^T*«*«1 ^JlT^gSC^ 

lis sd^co^&jtai-rs^^^OTWtiiEL*^©^ 

9 (c) ^01 0 (b) Ttt. &&ELmir 5 0 CDSg 2 
T F T 2 0 <fc<£>|g^i, &JHffi*rc&5g2i&?Uf 40$/f 
LTfT^nTfcO. d<75SH^®4 0 t|©<i5 2t©3> 
^hgrm. P^5 2 C0T^tC^tt<0ffi^S 4 0t)< 

lfi«»caOife^^Ci«-?r^75:^^ foT. SH2TFT 

2 0tt«EL*^50t^n>^^ hg?<&^2TFT 
2 0W®Scn<»:l^i;»^tl2ttSt3>^^ h^f~tt0i| 

(0 0 8 7] -eCT?. ^JtSttOT^^^/MStTS/c 
J&Kte. liiStO«i2TFT2 0?)Sn (n^ 
2) II2TFT20ifIEL^f 50t© 

hSc^n - lWTi-r-SClidWStf^S. ± 
^Oi8-t=. WTtlft^-r-50 1 2, 013ROt014 
T«. nB©S2TFT20tflEL*f5 0«l:*n 
- l«TWn>^i7 h&T^LT^S. &*5, £U$T- 

te^-r-5&0»c*5t>T. gEicgtt^b^0ffi«hftjfr5a5 

[0 0 8 8] I12TI1 iSJOVLiflELi 
f 50tCF a 1l:2O»l2TFT2 0a, 2 0bSf?l 
fttt/ci^tlELif 5 0 tC03>^^ h^rffi^ 
SlT^i. ^£*5. 2OC0MI2 T FT 2 0 a. 20 b 

Ji5^«0i lti^fii. t(D^\^)v^^\f)m^(n 

[0 0 8 9] 0 1 2 COWtrtt. ^— <DmVt\zn? — =. > 

y^n^p-s i ^^^mwm^ 2 -Z>(T>^ 2 TFT 

2 0 a, 2 0bfflilil6a, 16bilTfflK^n 
&S2TFT20a, 2 0b(OV-XS^ (p-chT 



FTOm^) 16s a, 16sbTS0, ftlfntS 

WftiS^2O(DTFT2 0a, 2 0b<DKK>a^c 
(p-chTFT(D^) 16daWl6db(l 2 

^<7)TFTcor H iJciB^nfc^— <Dga^®4o<h, np«a*fc 

<£>n>$^ Y*—)\s\z&\,\TfeWiZnT^Z> (0 10 
(b) #JS) . 

[0 0 9 0] u(?)E8I4 0H tSEL$f5 0« 

m&f&mmzi&a* mio (b) ofSrsetig^fiSKig 10 

— MjHTtlEL$f5 0CD|£§MS5 2<h&^£*lT 

12l:feUT, 2 0@mg^ft^4 l 5fettjS<h& 

otw, n>^h&gte. S l 20<fc3fc(S^^n 
SfeW-ett&^a*, HI 2<D£.o\zmms 2 0ttgtW4 l 

[0 0 9 1] mi 3lC*r«Ttt, S2TFT2 0« 
*3d:L, CftS 3O<0TFT2 0 - 1, 2 0-2, 2 
O-36tjR7-f>VLt*«EL*f5 0©||i5 2 
&0n£ttHttttLTfr>& # 3^i2TFT2 0 OObS 
IfcJIl6li, — ^^l/fi^fa&ia*^^ 
^C^^ntU^., ^2TFT20-l-3C0&ft 

[0 0 9 2] C(?)3^2TFT20H d^Tte. 
««7<>VL<hl*BfT»«S*l^ ^fc¥-<^SH^g 

4 0ICJ:0. SiEL$f5 O^fiiS 2 <h t> 1 *3f"C 
ttftSft, y-hf!2 5te, 3^<OTFTI;iOHT* 

lt*0, «SitiCs(OS21g8l:l^i:^ 

lc<J:-3tMStiT^So 0l3O*fiEHTH 3oo 
*2TFT20- l-3it«EL*?5 0 t*lOO 

[0 0 9 3] 0 1 4lC^-f«THU S2TFT2 0« 
S4tl. Ctlb4^TFT20-l~4H IgW 
KU*««7-f >VLtt«EL*f5 0(O»i5 2 h<D 
&1l:f?JftaSnT^5. 4 acom 2 T FT 2 0 Oftggj 

5 1 61*. -*f««Sft, STFT20-1-4W 
1r*JUfi*ia»4, H129&IQHL ■*flM4>ft¥3rtil 

oj&taa— Clft±l;:^7?<ri«. 50 
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[0 0 9 4] 4t)^2TFT20-l-4H 
it. >VLt3*»fT««atl, JBl, &2G 

M40«lRtf40-2l:J:t) ( W*EL*H S '50G> 
»ffi5 2 t2*"0f"CftttSnTViS. Hl40>4ftj$0T? 
»* % *—©tt»Jil 6a)«t>»<WJcffiBfrSTFT2 0 
-1, 2 0- 4<DSV-X®«16s,, 16s 4 Wtl 
€tl»HT«B?< >VL fc»«Sft, **KHfcH-r* 
TFT2 0-2, 2 0-3O#V-Xg«16s,S^ 
16 8. *IT««7-f > VL fc««SnT^«. 
*2TFT20-lJk»20-2i, «EL*f5 0 
ttt, S2TFT2 0-lM2 0- 2We>$f 5 
0 tzKtf 1 gSSUI 40-ll:HK >^ 1 6 d, 
KXfl 6 di#f»Jft£tU £OSglg2$|/l4 0 - l tiff 

ttStlTHS. B2TFT20-3Rtf20-4 
*«EL*f5 0tlt ^2TFT20-3&tf2 
0-4OB*6#?5 0^KCXS*2ia»Ji4 0-2(3 
KH>«8l6d,Rtfl6clJ<8asn, C^2 

sb^s 40-2 t*#a e l m^F 5 o <Dm&t%mzmtf. 
if^ii5 2tsi^nw^ 0 cicoctptc, 4oco 

S2TFT20 - l-4t*«EL*T5 0£\*2Jjffi 
O^i^tlT^O, 4O<D^2TFT20-l-4^ 

[0 0 9 5] HI 4<0«j«f;:;|3frrO*, 4^G9|g 

2 TFT 2 0- l-4*Pf^<Og#^rfil^i&oT(5ff— 
KttJtJ::? 1 *- *^ft*rRl**Rl < J: o KffiS lt^5fc 

I2TFT20-1-4 1 @^P*q(CiH@ 

[0 0 9 6] [ jygjgji 4 ] y*sz. ^15-020 

il/T, 82 T FT 2 0 tt«E L*f 5 0 ^OStli 

tiELif5 0^2TFT2 0tC03>^^h 
««»*• aw»«5 2*»lUT35rOa«1^6^a(c 

*tr^T»*«««oisi±. ***«T*ntfwikaE<oiBiJi 

2TFT20Olftil #MELXf 5 

*a«dt*^Tt>* ^ i 5 \z^~r^ o \zmmmmm 1 
4 cosg i n >^ /7 h ;u 70, si w-mk&mm 1 8 

<£>3I 23>J^7h ;l/ 7 2 &mtoT&0i?2> d 
[0 0 9 7] L**U «&<£>3>^? h*-^^ 1 5 
h*— A^ff-ftS (h 7 0 + h 7 2) n 

h*-)i'iiizfcf&£nzm<D&m¥m.m&&T~? 
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lh-T5fc«6, 015 (a) lC^-r«t-5lC|^g5 2©l7 

Jtm\t. Zt>\ZZ.<D%i 2¥-ia\£%m.m 6 1 <F>mu\Z&Z> 
jggh 7 4<DiJ#S>gtf.5£<»:<fc;tc£. 
[0 0 9 8] -2,. WtSEL*^5 0«. ^f!5 10 

1 t«J£*d5-r C fCfgTEl 5 5 l3^^n^f6^tt*"8S 
<fc;^«:^^-&T*3 0. Kftm^M 5 1 COS^tC*5ti 

^-T-5«^tCtt. fgftJff^ S 5 1 <Df&f£ffi<D¥-M&&-Q 

[0 0 9 9] 0 1 6te. Ut_h£^£;5L. »$fi5 1 

5. 116 (a) (iI2TFT2 0 CQtgftJI 1 6t, =gr 
<SEL^5 0©|^<15 2 hSB$K>»fE«f 
jg. SI 6 (b) li. C«on>^^ hg6»co«tSSSFB« 

jg^bT^*. s i 6 tz^rmmm'Ait. K1520 
x . y nmi&&m.-o m 2 ^mtmmm 6 1 z> 30 

^HC*5(,»Tift^L-fcH8&^0 9<»:^®U. gE£Ul4 

0 tm,ms 2 iKD&m&wtf. e^I4o^2tft 

2 OCOffiE&JI 1 6 £<D&^<£g<fc-r*lTffig;*nT^ 

Ofgfts^fis lcojgi&iiffli. i2 =} h*-;i/7 
2 tc <fc-5g;g h 7 2 CO^SS:SttSfc*tt-C. 01 5<p«fc 
olzm l n>^^ h*-;P7 OKi-s&Mh 7 oco^g 

t£^>T. 01 5 £0 1 6CDJfcg^e>*>Sft? 40 

fct<n&mmv>%ftmmz&vzm^mB&m<n¥-i&& 

©f6]±#06*lTI^-i>. 

[0 10 0] 0 1 7 «, JLI20 1 6 {z*>tfz>%Km=?-m 

1 7 ic^Ttsrai. 0 1 6 tmm\z. mmm 4 0 

EL$f 50©»S5 2t^«in^2 3>^9 
—^7 2 (DMf&tiLm&m I n>^^ h*— ;U7 0 CDJgffc 
^@^«E»-r^-f£ttlC t ^2¥a<fcjea@6 1 IC<fcoT 
:«2a>^i/h*-;P7 2*Ir3tV>5. Sf^T. fgft 50 
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JI5 5<DM&2nz>mi&X\t. 31 1 3>*i7 h 7^-;l^7 
0ttt)^5A/<Oit^23>5'i' hJf:-;U7 2 KicSlfS: 

1«^@5 2<73X-y^ig^£g^T^-5C9T ! l&<I 
5 2 £l&&5 7 £<D->3-h&i*fctt*t::|»±;**lTV> 

[0 10 1] Cut. tffiELff0Mffi^li, 
5 2 <h&® 5 7 t^lcSS^n^^S 5 5 
^-rsfiJgEt^O ; Mm 5 2 t*«3|HF» 5 1 <h®R>1 

tm2^a^kie&S6 l^^snx^-ssigteseftu 
tt^. &^T. 0 1 7 \zmt m&xit. m®izi*m2¥- 
m<t&mm 6 1 5 2 cox y snevrctt < sg 2 n > 

9*7 h*:-;P7 2C0±7j*7?Spfc46. -eco^fg^^ 

JIfc:jgftttcQffi3fUi4 oa^M^ntv^t. 

fto T. 0 1 7 co<t 5 : KJB 2 ¥ifift;*&gt)I 6 1 2 n 
h*— ^7 2£ffi5t8ig£SfflUTfc^-niC<fc.5 

[0 10 2] Sg 2 ¥iS {fciffe&e 6 1 l;<t-3Ta>^? h 
-ti£cD0 1 5 COJ: o 1 Rtffg 
2 3>;5^ h*— )17 0. 7 2^S*aTffiB$nSU-f 

¥ifitefa-fc2>i*£fg«-r-S. EU^, 018«c*Tn>^ 
V hgPC0»f®^igC0j;31C. S2TFT2 0 COs^SdS 1 
6tSlELff5 0CO|^ffi5 2 <h75tfi*aTJgfiE^n>5: 
^1RCX^2 3>^^ h*-;P7 0. 7 2IC«fcoT}t^ 
§11. dC0 2t?CD3>^^ bfc— ;n:<fcoT|^<S5 2C0 
±®^*a?< giA^Ttfm^^^ 2 ¥«<t«5»1 6 1TI?. 
SEoT. n>^^ h*— JU7 0M7 2co±^f'*5(tS 
^m^P/i^fiEStt. SSI2¥*s{fc;*ftfi*»6 UCcfc^TJg 

<nz\>ir>? h*;— ;P7 o. 7 2*^^13^-^-5;: 

[0 1 0 3] 0 1 9 \t3£lzm<D5£ftm?m&f&ffi<D¥iB. 

itumzmmLT^z. 0 1 7 tttirrs^te. $23 

>^i7 h^-;P7 2 C0^m^tC*3t.>T. ^ffi5 2iilc: 
« 2 6 1 X'\tU < . SSO^S 6 2*IJ? 

ffjdjgi&LTri >^ b-fc-)uz&z>mj*&m#>x^2> 
z-tx-hz. z\<D&o\zuy*?9 h/jv— ;i/7 2 

@5 2±lCiH^6<jC«ii6iX^-«6 2&Ml&-rZ>Z.tiZ& 
oT. ^2¥fi{b«5^g6 Hf*«W&t>«ftT?*-3T 

•5C£d<TrS5. *fc. 02 0lC^-r«t3IC. miROf 
^2 3>^i/ h/}T-;U7 0, 7 2$HaTMt5l^ 
1'0 1 9£H«llC««6iX^6 2*^fflLTt>av». 0 
2 0TI1 2^con>^i7>^-;^tfi*aTJgfiE$ns 
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